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PRELIMINARY AMENDMENT 

Assistant Commissioner 

for Patents 
Washington, D. C. 20231 

Sir: 

Prior to examination of the above-identified application, 
please amend the claims as follows: 



IN THE CLAIMS : 

Please cancel original claims 1-8 without disclaimer or 
prejudice and insert new claims 9-16 as follows: 



— 9 . A process for examining an optical storage medium 
material having a first continuous laser beam directed at the 
surface of said storage medium, said laser beam reflected from 
said surface being utilized to examine a surface reflectivity 
before, during and after a second laser beam effects a change 
in reflection behavior of the surface at least at a site of a 
reflection event of the first laser beam. 



10. The process according to claim 9, wherein: 

an energy input occurs simultaneously with said 
reflection event. 

11. The process according to claim 9, wherein: 

said second laser beam is pulse operated and has a 
different wavelength and/or different intensity than said 
first light beam. 

12. The process according to claim 9, wherein: 

a magnet system which exposes said storage medium to 
one of a constant or a temporally variable magnetic field 
provided at a site of said optical storage medium. 

13. A process according to claim 9, wherein: 

said storage medium undergoes a physical phase jump 
at a site of an energy input due to the energy input. 

14. A process according to claim 9, wherein: 

said storage medium undergoes a change in magnetic 
properties thereof due to an energy input. 

15. A process according to claim 9, wherein: 
intensity and/or polarization of said reflected beam 

is measured for examining said surface reflectivity. 
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16. A process according to claim 9, wherein: 

radiation of said second laser beam reflected at 
said surface is utilized for evaluation. 



17. The process according to claim 10 , wherein: 

said second laser beam is pulse operated and has a 
different wavelength and/or different intensity than said 
first light beam. 



18. The process according to claim 10, wherein: 

a magnet system which exposes said storage medium to 
one of a constant or a temporally variable magnetic field 
provided at a site of said optical storage medium. 



19. The process according to claim 11, wherein: 

a magnet system which exposes said storage medium to 
one of a constant or a temporally variable magnetic field 
provided at a site of said optical storage medium. 



20. A process according to claim 10, wherein: 

said storage medium undergoes a physical phase jump 
at a site of the energy input due to the energy input. 



21. A process according to claim 11, wherein: 

said storage medium undergoes a physical phase jump 
at a site of an energy input due to the energy input. 
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22. A process according to claim 12, wherein: 

said storage medium undergoes a physical phase jump 
at a site of an energy input due to the energy input. 

23. A process according to claim 10, wherein: 

said storage medium undergoes a change in magnetic 
properties thereof due to the energy input. 

24. A process according to claim 11, wherein: 

said storage medium undergoes a change in magnetic 
properties thereof due to an energy input. 

25. A process according to claim 12, wherein: 

said storage medium undergoes a change in magnetic 
properties thereof due to an energy input. 

26. A process according to claim 13, wherein: 

said storage medium undergoes a change in magnetic 
properties thereof due to an energy input. 

27. A process according to claim 10, wherein: 
intensity and/or polarization of said reflected beam 

is measured for examining said surface reflectivity. 

28. A process according to claim 11, wherein: 
intensity and/or polarization of said reflected beam 

is measured for examining said surface reflectivity. 
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29. A process according to claim 12, wherein: 
intensity and/or polarization of said reflected beam 

is measured for examining said surface reflectivity. 

30. A process according to claim 13, wherein: 
intensity and/or polarization of said reflected beam 

is measured for examining said surface reflectivity. 

31. A process according to claim 14, wherein: 
intensity and/or polarization of said reflected beam 

is measured for examining said surface reflectivity. 

32. A process according to claim 10, wherein: 
radiation of said second laser beam reflected at 

said surface is utilized for evaluation. 

33. A process according to claim 11, wherein: 
radiation of said second laser beam reflected at 

said surface is utilized for evaluation. 

34. A process according to claim 12, wherein: 
radiation of said second laser beam reflected at 

said surface is utilized for evaluation. 

35. A process according to claim 13, wherein: 
radiation of said second laser beam reflected at 

said surface is utilized for evaluation. 
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36. A process according to claim 14, wherein: 

radiation of said second laser beam reflected at 
said surface is utilized for evaluation. 



37. A process according to claim 15, wherein: 

radiation of said second laser beam reflected at 
said surface is utilized for evaluation. — 



The claims have been amended to remove the multiple 
dependent claims before filing fee calculation and to improve 
their form for examination. 

To the extent necessary, Applicants petition for an 
extension of time under 37 C.F.R. §1.13 6. Please charge any 
shortage in fees due in connection with the filing of this 
paper, including extension of time fees, to Deposit Account 
No. 01-2135 (785.39330X00) and please credit any excess fees 
to such Deposit Account. 



REMARKS 



Respectfully submitted, 



ANTONELLI ,/\ TERRY , STOUT & KRAUS , LLP 



Donald te< Stout 
Registration No. 2 6,422 
(703) 312-6600 
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Method and Device for Examining Optical Storage Media Materials 
Technical Field 

The present invention relates to a method and a device for examining optical 
storage media materials. 

Background of the Invention 

Read-only or rewritable optical storage media are based on materials or layers 
which alter their optical or magnetic properties upon light irradiation, in particular 
laser light, and, also, with the aid of a magnetic field. Once a material has 
undergone such permanent alteration, this change can be subsequently 
scanned with fight or a magnetic sensor. In read-only storage media, this 
change is irreversible whereas in rewritable storage media it must be reversible, 
i.e eraseable, 

The goal of development in producing such storage media is primarily to 
examine materials and layers to determine whether light or a combination of 
light and magnetic field can cause irreversible or reversible changes, which for 
their part can be detected with light or a magnetic sensor, (t is particularly 
important to examine the dynamic behavior of the materials and layers during 
energy input in the form of fight or a magnetic field, because, in order to obtain 
great storage density and great writing speed, it is necessary to make very 
small marks with very short laser pulses. 

A typical example of such modern storage media are so-called "phase-change 
disks" as represented by the CD-RW, i.e. rewritable disk (Marchant: "Optical 
Recording", Addison-Wesfey). The material employed for this purpose, which 
serves as an information carrier (e.g. chalcogenides, ArZn compounds), may be 
present in various physical phases. Usual is a stable crystalline phase and a 
metastable amorphous phase, which possess different optical properties. At first 
this material is in a in crystalline phase in which it still possesses great optical 
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reflectivity. Short laser pulse irradiation heats the material locally and it is 
melted at that site; however, due to the sudden termination of the laser pulse, 
the material remains permanently in an amorphous phase, which possesses 
lower reflectivity than the crystalline phase. The sudden termination of the laser 
beam respectively the sudden termination of energy input in the form of 
magnetic energy, which turns into thermal energy in the material, leads to a so- 
called quenching process in the material which, prevents continuous 
reconversion into the crystalline phase. 

As a result, marks written in the material with this process appear as dark dots 
(amorphous points) on a light surface (crystalline area). 

On the other hand, if a continuous laser beam is directed at the marked or 
unmarked surface, the quenching process does not occur, i.e. the phase 
change leading to a permanent amorphous state does not occur, because the 
material can cool slowly and thus return to the crystalline phase. In this way, 
once marked points can also be erased. 

Description of the Invention 

The object of the present invention is to provide a process for examining the 
material of an optical storage medium permitting obtaining reliable information 
concerning the surface properties of opticaf storage media. In particular, it 
should permit in-situ analysis making it possible to immediately draw 
conclusions about the effect on the reflection behavior of the storage medium 
and, therefore,, on the occurring surface effects when a certain energy input 
occurs on the surface of the storage medium. It should be possible to effect 
dynamic changes in the materials suited for optical storage and observe their 
dynamics during the changing process. 

The solution of this object is set forth in claim 1 . Advantageous features further 
developing the inventive idea are the subject matter of the subclaims. 
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A key element of the present invention is to provide a process for examining the 
materia] of an optical storage medium in such a manner that a first continuous 
laser beam is directed at the surface of the storage medium. The beam of this 
laser beam reflected at the surface of the storage medium is used to examine 
surface reflectivity. Furthermore, a second laser beam at least at the site of the 
reflection event of the first laser beam effects a change in the reflection 
behavior of the surface. 

The term reflection event refers to the surface area on the optical storage 
medium where the first laser beam for surface analysis is reflected. 

The continuous laser beam directed at the surface serves as the reading beam 
whose return reflection from the to-be-examined material can be measured with 
regard to intensity and polarization. 

Moreover, a magnetic field system in the form of an electromagnet, which 
exposes the optical memory medium to a temporally constant or variable 
magnetic field, can be provided. 

Brief Description of the Drawing 

The present invention is made more apparent in the following using a preferred 
embodiment with reference to the accompanying drawing be way of example 
without intention of limiting the scope or spirit of the overall inventive idea. 

Fig. 1 shows the arrangement for examining an optical storage medium - 

material 

Ways to Carry Out the Invention, Commercial Applicability 

For generating the writing beam and the reading beam, there are two laser 
sources (1) and (2) having different wavelengths, with the arrangement being 
such that the selection of writing source or reading source is at will. The two 
linear p-polarized laser beams are directed by means of a dichroio mirror (3) at 
a common optical axis. They pass through a semi-reflecting polarizing beam 
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splitter (4), whose splitting ratio is for example 80%/20% (80% transmission of 
p-polarized light, 20% reflection of p-polarized light, 100% reflection of s- 
polarized light). After this, the laser beams pass through a delaying plate (5), 
which usually is designed as a variable, liquid- crystal-based delaying plate. 

For testing phase-change materials, delaying time is set to a quarter of the laser 
wavelength - the laser beams are circularly polarized. 

For testing magneto-optical materials no delaying time is provided, but on(y a 
settable correction of the ellipticity of the reflected light is provided. 

Both laser beams are then coupled into a microscope arrangement by means of 
a second dichroic mirror (6), which reflects the two wavelengths but permits the 
remaining visible spectral range to pass. Lens (7) focuses the two beams 
diffraction limited onto the to-be-examined material (8). 

The light reflected back from the material, in the case of magneto-optical 
materials also changing its polarization, returns back via the dichroic mirror (6) 
through delaying plate (5). There the circularly polarized light Is converted into 
linear s~polari2ed light, respectively the ellipticity of the light is corrected. The 
polarizing beam splitter (4) couples out the light reflected back from the material 
in direction of the detectors. It passes through a X/2 delaying plate (9), the 
purpose of which is, if magnetooptical media are used, to balance the intensity 
of the two signals on the detectors for good differentiation, A polarizing beam 
splitter (10) divides the two polarization directions. Both beams are then 
dispersed into their wavelength components by two prisms (1 1) and (12) in such 
a manner that the material reflexes of the two laser beams which previously ran 
on one optical axis can be directed at different detectors. The material reflexes 
are directed via the two lenses (13 and 14) to two identical detectors (15 and 
16) respectively, which lie close together. In this manner, the user obtains four 
signals separated according to laser wavelength and according to polarization. 

Additional devices, such as those usual for microscopes supplement the 
arrangment: the sample (8) can be observed through eyepieces or with a 
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camera (17). In this way, images of the changes in the surface can be obtained 
and optically measured. A white light source coupled into the microscope beam 
path serves as the incident light source (18), Placing a polarizer (19) in the 
beam path of the white light source and placing an analyzer (20) in the 
observation beam path permits polarization-microscopy of the surface. 

The sample is located on a motor driven XY-table (21) so that several 
measuring points can be set automatically for determining the measuring results 
statistically. Under the sample (8) is a strong electromagnet (22) which 
generates the magnetic field for examining the magnetooptic layers. 

The device is controlled by a central computer. If a measurement is started, first 
one of the two lasers is continuously activated with little power. Then the 
second laser is made to emit an pulse according to the user's specifications 
with- a prescribed amplitude characteristic and a prescribed duration (e.g. a 
rectangular pulse). The four signals (S s i,Ss2,S p i, S p2 ) received by the detectors 
(15,16) are recorded before, during and after the laser pulse by a transient 
recorder. The temporal course of the signals can yield information about the 
dynamically optical behavior of the material. Then a new site on the material of 
sample (8) can be approached to repeat the procedure or the intensity, 
duration or form of the pulse can be changed. 

In the case of solely reflecting materials that do not influence polarization, the 
two signals of one wavelength can be added. In any event, the polarization 
dependency of the material reflection (e.g. double refraction of a material) can - 
be observed. In the case, of magneto-optical materials, the two signals of a 
wavelength are subtracted from each other to obtain the magneto-optical 
differential signals. 

Moreover, the sample can be placed on a heating or cooling surface (e.g. 
Peltier) element to measure the thermal dependence of the optica! properties. 



6 



The advantages of the measuring process are: 

This process permits examining changes in the optical properties of surfaces of 
materials by means of laser irradiation and, under circumstances, simultaneous 
exposure to a magnetic field, allowing observation of the optica! properties 
before, during and after the exposure of the light pulse independent of the light 
puise. 

Employing two lasers permits changing at will the temporal course and intensity 
course of the irradiated laser pulse without changing the properties of the 
reading pulse and therefore without changing the yielded signal 

The optical properties can be examined with two different laser wavelengths 
alternately as a writing beam or a reading beam. 

The measuring device permits examining materials and layers under light- 
transmitting substrates (e.g. CD-RW). Moreover, the optical properties can be 
examined for dependence on temperature. 

The optical properties can also be examined for their polarization effects 
(double refraction, Kerr rotation). 

During and after measurement, the change in the surface can be observed 
and/or measured microscopically and with a polarization microscope. 

The instrument can be used as a scanning microscope in that the reading 
detector signal is measured during a XY movement of the sample table, fn this 
way, the size of the marks on the material can be determined not only optically 
but also polarization dependence, Moreover, mark boundaries can be distinctly 
determined. 

in conjunction with a magnet, the magnetizing hysteresis curve of the magneto- 
optical materials can be measured. 
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AH the aforementioned measuring functions can be carried out quickly in 
succession without major modification of the arrangement and, in particular, in 
one arrangement. 
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Reference Numbers 

1 Laser 

2 Laser 

3 Dichroic mirror 

4 Beam splitter 

5 Delaying plate 

6 Dichroic mirror 

7 Lens 

8 Storage medium, te-be-examlned material 

9 V2 delaying plate 

10 Polarizing beam splitter 

1 1 Prism 

12 Prism 

13 Optical Jens 

14 Optical lens 

1 5 Detector 

1 6 Detector 

1 7 Camera 

1 8 Incident light source 

19 Polarizer 

20 Analyzer 

22 Electromagnet 
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What is Claimed is: 

1 . A process for examining an optica! storage medium material having a 
first continuous laser beam directed at the surface of said storage medium, said 
laser beam reflected from said surface being utilized to examine the surface 
reflectivity and having a second laser beam which effects a change In the 
surface's reflection behavior at least at the site of the reflection event of the first 
laser beam. 

2. The process according to claim 1 , 

wherein the energy input occurring simultaneously with said reflection event. 

3. The process according to claim 1 or 2, 

wherein said second laser beam being pulse operated and a having a different 
wavelength and/or different intensity than said first light beam, 

4. The process according to one of the claims t to 3, 

wherein a magnet system which exposes said storage medium to a constant or 
a temporally variable magnetic field being provided at the site of said optical 
storage medium. 

5. A process according to one of the claims 1 to 4, 

wherein said storage medium undergoing a physical rapid phase jump at the 
site of the energy input due to said energy input 

6. A process according to one of the claims 1 to 5, 

wherein said storage medium undergoing a change in its magnetic properties 
due to said energy input. 

7. A process according to one of the claims 1 to 6, 

wherein the intensity and/or polarization of said reflected beam being 
measured for examining said surface reflectivity. 
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8. A process according to one of the claims 1 to 7, 

wherein the radiation of said second light beam reflected at said surface being 
utilized for evaluation. 
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Summary 

The invention concerns a process for examining an optical storage medium 
material having a first continuous laser beam directed at the surface of said 
storage medium, said laser beam reflected from said surface being utilized to 
examine the surface reflectivity and having a second laser beam which effects 
a change in the surface's reflection behavior at least at the site of the reflection 
event of the first laser beam. 
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information and belief are believed to be true; and further that these statements «f ^h^2^?W??f 
willful false statements and the like so made are punishable by fine or ™pMonmw^^^^ or 
Title 1 a of the United States Code, and that such willful false statements may jeopardize the validity of the application 
any patent issuing thereon. 



= Date 



(FuU Na^re) (Signature) ^ 

Inventor Masud MAN5URIFUR 



> Residence 5748 N. Camino del Conde. Tucson, Ariz ona 8S717 
\ Post Office Address 5748 N- Camino del Conde. Tucson. Arizona 65717 



Citizenship. 



U.S. 



ill Name) 

!U Hat e f-~tc)-Z€?£?f Inventor ^Kevin ERWIN 



(Signature) 




Residenc e 2004 E, Mnoton^ Tucson, ATlzon a 85714 Jjs_ 
%f Post Office Address 2004 E. lyinoton, Tucson, Arizona 85714_ 



Citizenship^ 



(F^IINa^ (Signature) j a A 

n*B l~3*-fr*t Invb ^ Warren BLETSCHI^j^- w/*MAUtt 3 J£j 

Residence 6137 N. Pascola Circle. Tucson, Arizona 8571 8 /fa^ j , Citizenship UJL 

Post Office Addres s 6137 NL Pascola Circle. Tucson, A rizona 85716 — 



Dat e 

Residence^ 

Post Office Address, 



(Full Name) 
inventor 



(Signature) 



Citizenship 



